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(4) ( ) (3,4)
. (15) ,
( ) (9,10) .
1
$\Omega$ ( .1) .
$\theta$
$($ in $\Omega)$ , $u$ $p$ $($ in $\Omega^{+}$ )
$\rho c\dot{\theta}+k\nabla^{*}\nabla\theta$ $=$ $0$ $in$ $\Omega^{-}$ , (1)




$\rho c\theta+k\nabla$ $=$ $\rho c\nabla^{*}(u\theta)$ , (2)
$\rho$ $\rho(u\cdot\nabla)u$ $=$ $-\nabla p-\mu\nabla^{*}\nabla u$ , (3)
$\nabla^{*}u$ $=$ $0$ $in$ $\Omega^{+}$ (4)
. , $\rho$ , $c$ , $k$ , $\mu$ ,
$= \frac{d}{dt}$ , $\nabla=$ grad, $\nabla^{*}=-$div.
.
$\theta[0]$ $=$ $\theta_{O}$ , (5)
$u[0]$ $=$ $0$ (6)
.
( $\Gamma$ c $\cup\Gamma$ , $(\theta_{\overline{o}}<0)$
$\theta$ $=$ $\theta_{o}^{-}$ on $\Gamma_{c}$ , (7)
$\nu\cdot\nabla\theta$ $=$ $0$ , (8)
$\nu\cdot u$ $=$ $0$ , (9)




$\theta^{-}=\theta^{+}$ $=$ $0$ , (11)
$\rho^{-}\ell\dot{\Phi}$ $=$ $-(k^{-}\nabla\theta^{-}-k^{+}\nabla\theta^{+})\cdot\nabla\Phi$ , (12)
$u\cdot\nabla\Phi$ $=$ $-(1-\alpha)\dot{\Phi}$ . (13)
, $p$ , $\alpha=\rho^{-}/\rho^{+}$ (the coefficient of expansion) .
$(S^{+}=\partial\Omega^{+}\backslash (\Gamma_{n}\cup S)=\{(t, x):\Phi^{+}[t, x]=0\})$
$\nu\cdot\nabla\theta$ $=$ $0$ , (14)
$\dot{\Phi}^{+}$
$=$ $-u\cdot\nabla\Phi^{+}$ , (15)
$\tau\cdot\epsilon\nu$ $=$ $0$ , (16)
$p$ $=$ $\kappa$ $H$ . (17)
$H$ , $\epsilon=\frac{1}{2}(\nabla u+(\nabla u)^{t})$ .
2
3 ( $L$ , $W$ , G) $\kappa_{G}=\kappa_{GW},$ $\kappa_{L}=\kappa_{LW},$ $\kappa=$




. , $\kappa_{w}:=\kappa_{G}-\kappa_{L}$ .
$u^{z}=\mu^{-1}\kappa(\cos\psi^{o}-\cos\psi)$ (18)
. (18) ( ,






( ) , .
, ( , $\psi$
$)$
$(\begin{array}{ll}\kappa_{G}-\kappa sin\psi-\kappa_{L}-\kappa cos\psi\end{array})$
. , $\mp\backslash$’ $\psi^{o}$ ,
$\kappa\sin\psi_{G}$ $=$ $\kappa_{G}$ , (20)
$\kappa\cos\psi_{L}$ $=$ $-\kappa_{L}$ (21)
$\psi_{G},$ $\psi_{L}\in[\frac{\pi}{2}, \pi]$ $\psi\circ$
o
$= \psi^{o}+\frac{\pi}{2}$ . ,
$\psi^{o}\leq\psi_{l}$ , $\psi_{G}\leq\psi^{oo}$
. , $\psi^{o}=\pi/2$ , $\kappa_{G}=\kappa_{L}$ .
$\bullet\kappa$G $<\kappa$/
$\psi^{o}\leq\psi_{l}\leq\psi_{G}\leq\psi^{oo}$




, $\psi^{o}$ $\psi_{G}$ ,
. ( 3)
67
$\bullet$ $\kappa<\kappa_{G}$ $\psi_{G},$ $\psi_{L}$ , $\psi\circ$ $\psi^{oo}$
.
$\psi^{o}=\pi/2$ , , .
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